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Summary 
 

I．Outline of the Project 

 The outlines of the Project phase II are shown in the following Table.   

Country：The Republic of Bolivia Project title：Mining Environment Research Center Project 
（CIMA project） 

Issue/Sector：Mining Industry Cooperation scheme：Technical Cooperation Project 
Division in charge ：  Environmental 
Management Division II 
Dept. Division Global Environment 
Department,  

Total cost： 
Japanese side： 1,046,024,000 yen 
Bolivian side：  3,088,583Bs  

Period of 
Cooperation 

（M/M June 11, 2007） 
Period： 
July 1, 2007～ June 30, 
2009  

Partner Country’s Implementing Organizations： 
Department of Natural Resources and the Environment, 
Prefecture of Potosí  
Autonomous University of Tomas Frias  

• Supporting committee： 
Ministry of Mining and Metallurgy （MMH）,  
Ministry of Rural Development, Agriculture and 
Livestock and Environment （MIDRANMA）,  
Ministry of Water Resources （MWR）、 
Vice-ministry of Public Investment and External 
Financing （VIPFE）  

 

1.1  Background of the Project 

Mining has been one of Bolivia’s major industries since it was governed by Spain.  Until now the focus has 
been solely on development of natural resources with almost no attention given to the prevention of pollutants 
discharged to the environment through mining activities.  In recent years, washouts from tailing dams have 
caused pollution of the Pilcomayo River, instigating international disputes with its downstream neighbor 
Argentina, which has called attention to the pollution of the environment.  In September 1999 JICA development 
study entitled “Evaluation Study of the Mining Sector’s Pollution of the Environment in Potosi Prefecture” 
examined mining’s environmental impact in Potosi Prefecture, revealing that the water pollution was severe.   

In these conditions, the Bolivian government realized the importance of establishing the “Mining 
Environmental Research Center” （CIMA, Centro de Investigación Minero Ambiental） to conduct study and 
research on both technology and policies, and to disseminate these research results in order to implement 
measures to prevent pollution caused by mining in Potosi and throughout Bolivia.  Thus, the Bolivian 
government requested the Japanese government a project-type technical cooperation, and the “Mining 
Environment Research Center Project”, the Project phase I, was carried out from July 2002 to June 2007.   

The output 1, “The organization of the center is established” and the output 3, “Environmental chemical 
analysis technology is acquired by the C/Ps” were found to be not accomplished during the Project phase I at the 
final evaluation study conducted on February 2007.  Thus, the Project phase II was conducted to complete the 
remaining part of technical guidance from July 2007 to June 2009.    
 

1.2  Project Overview 

（1） Overall Goal  

    In the valley of the Pilcomayo River, environmental administrators, mining operators and communities 
promote the activities for the prevention of the water pollution caused by the mining industry. 

（2） Project Purpose 
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  Monitoring activities on water pollution caused by mining operations in Potosi, the implementation basis of 
research and technology for the pollution control is established in CIMA, and these outputs are reflected on 
Potosi administration.  

（3） Outputs 

  The phase II aims at achieving the outputs 1 and 3.  Additionally, other outputs completed at the phase I will 
be briefly reviewed.  
 Output 1： The organization of the center is established. 
 Output 2： Facilities and equipments necessary for he activities of the Center are introduced and maintained 

properly.   
 Output 3： Environmental chemical analysis technology is acquired by the C/Ps. 
 Output 4： Environmental chemical analysis technology is acquired by the C/Ps.   
  Output 5： Wastewater treatment technology is acquired by the C/Ps.   
  Output 6： Environment regulation guideline for mining industries in Potosi is proposed. 
  Output 7： Technology for mineral processing productivity is proposed.  
  Output 8： Public relations and education for environmental conservation targeted Potosi people who work for 

mining, concentration and the people related to the mining activity are conducted.   

（4） Inputs 

 Japanese side at the terminal evaluation study： 
Short-term Experts：            4   
Equipments：                None   
Trainees received at the Third Country：   2 （Chile）   
Local cost：                 ¥5,464,000   
Materials and chemicals：      ¥2,554,000    

 
Bolivian Side： 

Counterpart                  16  
Local Cost （ from July 2007 to December 2008 ） 3,088,583Bs 
Laboratory Space and Infrastructure  

 

II.  Members of Evaluation Team 

Mr. Hidenori  
KUMAGAI 

Leader of the 
Evaluation Study  
Team 

Environmental Management Division II, Global Environment 
Department in JICA 

Mr. Noriyuki 
ITO 

Cooperation 
Planning  

Environmental Management Division II, Global Environment 
Department in JICA 

Mr. Koji 
SHIMIZU 

Environmental 
Management 

Jr. Expert, Environmental Management Division II, Global 
Environment Department in JICA 

Dr. 
Masamichi 
TSUJI 

Evaluation 
Analysis  

Chief Consultant, E&E Solutions Inc.  

Mr. Mitsuru 
YOKOZAKI 

Interpreter  Consultant 

Period of Evaluation 23/2/2009 ～
14/3/2009 

Type of Evaluation： Terminal Evaluation 

 

 

III. Outlines of Evaluation Results 

3.1．Project Performance    

（1）   The indicators of the Overall Goal have been partially fulfilled as shown in the following table.   

Indicators of Overall Goal Level of Achievement 
1. Administration of water pollution 1. Laguna Pampa tail dam has been constructed and properly operated on 
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prevention is fortified in Potosi. a basis of the environmental law No. 1333 under the administrative 
control of MMH.  

2. CIMA has provided chemical analysis services responding to the 
request by the activities of EU project APEMIN2 and AAPOS in 
Potosi.  Furthermore, it can respond to monitoring requests by Potosi 
Prefecture DRNMA and other administrative institutions.   

3. Potosi prefecture newly started the water quality monitoring for 
environmental effects by mining activities in the Potosi Prefecture.   

2. The water pollutants from mining 
activities are reduced. 

1. Reduction of pollution level in the Pilcomayo River has been 
corroborated by chemical monitoring of CIMA itself.  As a result, 
the river water can be used for agricultural purpose or irrigation use.  

2. Claims by inhabitants on mining pollution have ceased after 
commencement of the phase II.   

3. Further improvement of water quality can be expected by 
strengthening of environmental monitoring conducted by the 
administrative authority.   

3. Community people become more 
environmentally conscious and pay 
enough attention to the prevention of 
the mining pollution. 

1. Increase in consciousness of the community people to the 
environmental pollution can be clearly indicated by frequent seminars, 
visit to the CIMA project site, and publicity by mass media and local 
newspapers.   

2. Community people attend the open seminar held by the CIMA project, 
indicating their increase in consciousness for the mining pollution and 
environmental water pollution.     

 

（2）   The indicators of the Project Purpose 

The following Table shows the positive effects.   
Indicators of Project Purpose Level of Achievement 
1. Monitoring and analysis of water 
pollution in Pilcomayo River are 
implemented. 

The following chemical analysis techniques for monitoring and analyzing 
water pollution of the Pilcomayo River have been aquired by C/Ps, and 
nearly achieved the Project Purpose.   
1. Heavy metal analysis of environmental water samples and analysis of 

highly concentrated ion samples have been already implemented by 
C/Ps themselves.   

2. Seven techniques for chemical analysis are used to analyze for 
environmental monitoring by CIMA and chemical analysis services of 
Potosi Prefecture.  

3. Transfer of chemical analysis techniques will be completed about 
analyses of laboratory waste solutions treated, soil wastes, and 
life-relevant wastes.   

3. The administration sector 
considers results of the monitoring 
and research as feedback. 

1. Environmental monitoring data by the CIMA laboratory are sent twice 
a year to the DRNMA on a regular basis.   

2. Activity results of the Center are presented and introduced in national 
meetings and seminars held by administrative institutions and 
academic society.  Thus the CIMA project has been well known 
among various societies.    

3. Periodical inspection by the CIMA is carried out for tail dam.  In case 
of violation, the DRNMA will take action for administrative 
management.   

4. Environmental education and 
publicity on the prevention of the 
water pollution are promoted. 

1. Technical information of the Project is presented on the Web site 
revised：  http：//www.jica-cima.org.bo/  

2. Activities of the CIMA project are widely disseminated through news 
report of mass media such as local TV and news papers.   

3. The C/Ps presented their professional knowledge in various seminars 
which they planned and managed.   

 

（3）   The indicators of the Outputs 

The indicators of the outputs are shown in the following Table.   
Indicators of Outputs Level of Achievements 
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1.1Administrative personnel are 
staffed continuously within project 
periods. 

One personnel dealing with procurement of materials and administrative 
management of the Center is continuously assigned.   

1.2 Counterparts （C/Ps） to transfer 
technology are assigned. 

Change in number of personnel is minimal or only one in the field of 
environmental monitoring and wastewater treatment to keep work 
environment stable.  

Seven persons are assigned in chemical analysis filed at present although 
it changes greatly.   

 Retirement of well-trained C/P posed an obstacle for laboratory 
management and maintaining the level of skills.   

1.3 Operational Project budget is 
carried out. 

The execution rate to the approved amount stays around 55％ and 
moreover the execution is often much delayed, though the budget plan is 
decided annually.    

1.4 Joint Coordinating Committee 
hold once a year with VMARNDF 
and related organizations. 

 The JCC was held more than once a year on an average.  
 

1.5 Institutional development plan is 
drawn out within 4 years. 

Documents of institutional development plan was not prepared within 
four years from the commencement of the Project phase I or 2006.  

Agreement was made to prepare the institutional development plan by 
December 2008 between JICA and CIMA under the JICA 
administrative guidance, but the document was not prepared within this 
period.  Preparation was much delayed to March 10, 2009, when the 
documents for the institutional development plan were submitted to the 
JICA.    

1.6 Monitoring of technical transfer 
is made continuously. 

Monitoring of technical transfer has been carried out twice a year in 
three fields of environmental monitoring, liquid waste treatment, and 
chemical analysis by checking documents reported by the C/Ps.    

3.1 Chemical analysis equipment is 
installed systematically 

Repair work to expand laboratory space （ca. 400m2） and partition 
work to separate the pretreatment room from chemical analysis room 
have been completed to properly set up the analytical equipments.   

Another space-expansion work （ca. 160m2） is planned to use for gas 
chromatography equipment and microbiological analysis.   

All instrumental and manual analytical equipments are ready to use for 
chemical analysis of environmental, discharge and drinking water 
standards with high reliability.   

Treatment equipment for laboratory test waste liquids was set up to treat 
laboratory waste solutions once a month.   

3.2 Technical basic knowledge for 
chemical analysis is acquired.  

C/Ps who received technical training have learned steadily and can guide 
their subordinates 

Two persons receive training for operation of one analytical equipment 
to maintain the level of analytical performance of the CIMA laboratory.  

By the technical guidance of the Japanese experts, the technical transfer 
and training of analytical skills in the following fields was completed： 
1） toxic materials in highly concentrated waste solutions, 2） heavy 
metals, 3） treatment of laboratory test waste solution, 4） soil waste 
analysis and evaluation.   

 

3.2   Summary of Evaluation Results 

（1）   Relevance 

   The Moralez administration, which came into power in January 2006, announced its PGDES （Plan General 
de Desarrollo Economico y Social） which aims to “improve the Living Conditions” of Bolivians.  Since the 
strengthening of environmental management capabilities is a universal issue, to support the country’s sustainable 
development, it is possible to interpret that this Project purpose is one of the cross-cutting issue to support this 
large objective.  At the terminal evaluation study, the CIMA has not been authorized clearly on the 
administrative legal framework.  The document for the process of legal authorization of CIMA as the new 
IBIMA has been prepared under collaborative work by the Potosi Prefecture, UATF and CIMA.  The process 
has just started for authorization.  After authorization, the IBIMA takes part in environmental management 
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coming from the mining activities.  Japan has the sufficient knowledge in the field of mining pollution 
technology and hence superiority for technology transfer through the technical cooperation.  The Potosi 
prefecture and UATF are an executing administration for environmental protection and R&D institution, and 
suitable for providing the environmental information with the scientific basis （relevance to the target group）.  
Recently request of environmental sample analysis increases steeply.  Thus, the relevance to the social needs is 
also high.   

 

（2）   Effectiveness 

   Irrespective of limited period for technical guidance and delay of materials requisite for chemical analyses, 
indicators for the project purpose listed on the PDM2.0 have been nearly achieved within the period of the Project, 
and hence the effectiveness is relatively high.  Also the output 3 “Environmental chemical analysis technology is 
acquired by the C/Ps” has been attained.  However, the output 1 “The organization of the center is established” 
has not been attained at the moment of this terminal evaluation study.  The documents of institutional 
development plan have been prepared for legal approval as the new body IBIMA and now underway to official 
processing.  Based on the reliable chemical analysis techniques, monitoring of mining pollution and their data 
analysis （indicator 1）, development of effective concentration technology and waste water treatment （indicator 
2）, feedback of the environmental monitoring data to the administrative sector （indicator 3）, and environmental 
education and publicity （indicator 4） have been achieved nearly.  C/Ps prepare SOP and other documents for 
the laboratory management system, ISO17025.  Then, the project purpose will be fulfilled, and the IBIMA will 
have systems for securing human resources and their own budget.   

 

（3）   Efficiency 

   Materials and reagents were not sufficiently or timely supplied due to much delay of the execution of the local 
cost by the Bolivian side.  Retirement of the C/Ps often happened, causing another delay of the technical transfer 
and guidance by the Japanese experts.  The execution rate of the local cost also stay still low.  Irrespective of 
such delay, the outputs 1 and 3 have been almost accomplished by a relatively low input, although adjustment of 
the laboratory infrastructure to set up analytical equipments was delayed.    
   The outputs of this project are achieved as follows. 
Output 1：  The act draft for the new IBIMA with three documents indicating legal, technical, and financial bases 
has been prepared and submitted to JICA on March 10, 2009.  These were agreed and signed for legal approval 
among the relevant institutions.   
Output 3：  Up to now 69 analytes can be treated by C/Ps.  This covers almost all items listed on the Bolivian 
environmental law, including drinking water standard, environmental standard, and discharge standard.  The 
number of samples analyzed steeply increased to 752 for one year of 2008 with 11,454 analytes.  The 16 SOPs 
and 19 instrumental manuals have been prepared.  These activities are forwarded to approval of ISO17025.  
The positive effect of the achievement of the output 3 is expanded to other outputs.  The CIMA laboratory takes 
part in the conceptual and designs for treatment facility of acidic waste water of minings in Potosi （output 5）.  
Thus, the efficiency is relatively high.  
 

（4）  Impact 

   Though the administrative concrete product, e.g., closing law for mine, have not been reported hitherto, Potosi 
Prefecture and MMH are more stringent for the environmental pollution from the mining activities on a basis of 
scientific monitoring data collected by the CIMA, though the impact does not appear clearly in the administrative 
level （indicator 1）.  Scientifically correct information and accurate data about the mining pollutions are 
prevailing among the community people, University people, inhabitants in the Pilcomayo river basin and miners 
through technical seminars and local mass media of news paper and TV.  This also stimulates the research 
activity of the University, leading to improvement of the curriculum （indicator 3）.  The CIMA project is 
expected to directly contribute to decrease in the mining pollution by participating in designing the equipment of 
acidic discharge treatment （indicator 2）.  Project needs for chemical analyses and environmental monitoring 
have much increased along with concern to the mining pollution than ever.  It is exemplified by increase in 
request number of sample analysis.  Thus, the impact to the overall goal appears and relatively high.   
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（5）  Sustainability 

Several aspects of the new IBIMA have been evaluated for sustainability.  To establish the sustainability of 
the new body IBIMA, the following several requirements need to be overcome after its legal approval which will 
be judged by the Chamber within a few months.  They are 1） technical, 2） financial, 3） operational 
managements and 4） human resources.  Technical basis established hitherto in the CIMA laboratory has been 
established, and hence can be utilized to provide chemical analysis service for improving the IBIMA budget.  
Recently the need for chemical analysis services is increasing in the mining sector, indicating a good sign for 
benefit by laboratory service.  The IBIMA needs to be collaboratively managed by the Potosi Prefecture and 
UATF, and hence their close collaboration is a key issue for sound management of the IBIMA.  Human 
resources are managed by the Potosi Prefecture and technology management will be carried out by the University.  
IBIMA will deal with two roles of laboratory, routine work such as the environmental monitoring and non-routine 
work such as experimental study of treatment of acidic waste solution.  When these will be expected to carry out 
collaboratively by two organizations, the sustainability will be maintained in the above-mentioned aspects.   

 

3.3  Factors promoting sustainability and impact  

（1） Factors concerning to Planning 

• Appropriateness of the subjects selected for technology transfer to C/Ps 

  The Potosi Prefecture regards the pollution of the Pilcomayo river water as the priority matter.  The 
international concern to the water environment protection increases, and hence the present project was timely 
implemented.  The environmental monitoring of water pollution coming from the mining sector and water 
treatment technology have been focused in the vicinity of Potosi, Bolivia.   

• Responding to the needs by administrative institutions and community  

   CIMA could provide technical information on the water environment with the scientific basis to the 
administrative bodies including local and central governments.  This was met with the needs of the community 
people, institutions, and relevant communities.   

（2） Factors concerning to the Implementation Process 

• Water quality data collected by the project are used on an administrative basis by Potosi prefecture.  

Environmental data on water quality of the rivers, lakes, and ponds were transferred to the Prefecture for 
utilization for the administrative measure.  On the other hand, these data were disseminated through the seminar 
held by the CIMA and the mass media such as TV and local news papers, and hence they were successfully 
received by the polluters and inhabitants.  This type of information sharing is recommended to facilitate.   

  

3.4  Factors inhibiting sustainability and impact 

（1） Factors concerning to Planning  

Within very limited period, many works were done; adjustment of laboratory infrastructure, setup and startup 
of chemical analysis equipments, and technical guidance for the environmental, discharge, and drinking water 
standards.  Supply of chemicals and materials was often delayed due to several reasons coming from the social 
capacity of shops dealing with chemicals and materials.  It may be due to insufficient accounting process by the 
Prefecture.  Such delay affected technical guide in the field of the environmental chemical analysis.   

（2） Factors concerning to the Implementation Process 

Insufficient communication occurred between two implementing organizations.  The situation put obstacles 
to timely finalize the institutional development plan and to get materials for chemical analyses.  Close contact is 
recommended to facilitate mutual understanding and communication for the future activity.   

 

3.5  Conclusion 

   The CIMA Project phase II from 2007 to 2009 succeeds the phase I implemented from 2002 to 2007 in Potosi, 
Bolivia.  The objectives were to establish the CIMA of temporary organization as the legal body, IBIMA, with 
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the chemical basis for environmental monitoring and research of countermeasures to the mining pollutions.  The 
terminal evaluation was carried out based on the 5 evaluation criteria （relevance, effectiveness, efficiency, 
impact, and sustainability）.  As a result, both the content of planning （strategy of the project, cause-effect 
relation） and implementation process do not have major problems, and prospects to the achievement of the 
overall goal have been corroborated by the draft for approval submitted to JICA.   Finally it can be concluded 
that it will not cause any inconvenience to close the CIMA project on June 2009.   

 

3.6  Recommendations 

   The following recommendations were made to each implementing organization.  The issues to be challenged 
are briefly summarized for two periods, by the end of the Project （by this June 30） and after this July.   

 
Organization 

 
 
Period 

Potosi Prefecture UATF CIMA/IBIMA 

By the end of the 
Project （June 30） 

1. Sincere implementation for 
set up process of new body 
IBIMA  

2.Facilitation of  budget 
execution for procurement 
of materials and chemicals 

3. Extension of employment 
period of laboratory 
members 

4. Contract renewal with 
technical C/P  

1. Sincere 
implementation for set up 
process of new body 
IBIMA  

2.Make operational draft 
chamber and other 
laboratory facilities  

1. Sincere implementation for 
set up process of new body 
IBIMA  

2． Make operational draft 
chamber and other 
laboratory facilities 

After the end of the 
Project （July 1）  

1. Collaborate for 
establishment of new 
IBIMA  

2. Share information on 
operational management of 
the IBIMA laboratory with 
strengthening of 
communication with UATF 
and IBIMA 

1. Collaborate for 
establishment of new 
IBIMA  

2. Share information on 
operational management of 
the IBIMA laboratory with 
strengthening of 
communication with Potosi 
Prefecture and IBIMA 

1. Collaborate for 
establishment of new 
IBIMA  

2．Open the own bank account 
for IBIMA 

3．Speedup procurement of 
materials and chemicals  

4 ． Chemical analysis of 
analytes to be transferred 

5．Sales and marketing 
6 ． Share information on 

operational management of 
the IBIMA laboratory with 
strengthening of 
communication with Potosi 
Prefecture and UATF  

 

3.7  Lessons learned 

   Potosi Prefecture and UATF have contributed to implement the Project phase II.  Timely procurement of 
materials and chemicals is highly required especially for chemical analysis along with fixation and proper setting 
of draft chamber.  However, the budget was not timely provided and caused much delay of procurement requisite 
for a certain analytes （relevant to the output 3）.  The similar situation can be seen also in case of the output 1.  
For sustainable development of the new IBIMA, close and collaborative contribution is highly expected through 
good communication between three bodies.  Hereafter a periodical meeting is recommended to level off 
information on operational management of the CIMA/IBIMA to utilize the characteristics of educational services 
（UATF） and administrative service （Potosi Prefecture）.  Both functions are required to dissolve recent 
environmental issues. 
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 合同 引渡し セミナー 合同 帰国報告

1.6.2)  ２００８年12月末
までにIBIMAについて
a)  設立関係者の合意
形成が完了する。
b)  設立のためのすべて
の法制度、財務手続き
が完了する。
c) 予算・人材・施設・機
材の確保が完了する。

ラボの分析業務全般の指導、助
言および技術移転（実施体制の
整備）

今フェーズでの補足指標

1.5.1)  2007年9月末ま
でに、実現可能なIBIMA
の組織形態について複
数の代替案が完成す
る。

1.6.1)  ２００８年3月末ま
でに
a)  IBIMA設立に関する
外的要因が整理される。
b） 適な組織案が選択
される。
c)  定款を含む設立のた
めのすべての文書が完
成する

CIMA所長

CIMA所長

CIMA所長

CIMA所長

CIMA所長

2007　（Step-1)

項目 専門家派遣 主要業務

日本側投入

①　短期専門家　（自立発展計画作成支援） 自立発展計画案の作成支援

②　短期専門家　（ラボ・マネージメント）
プロジェクト活動の総括（計画立
案、運営管理、成果とりまとめ）

③　短期専門家　（化学分析）

備考

1 2 3

2008　(Step-2)

実績

CIMA所長 ①④ 計画1.5　センターの中期計
画（自立発展計画）を

作成する

Step-1
(1)

現実的かつ実現可能な自立
発展計画の策定

①④

①④

①④

実績

(1)-c
類似機関の組織制度・財務
状況の事例調査

CIMA所長 ①④ 計画

(1)-b
財務・法制度・組織制度上
の制約条件の分析

自立発展計画案報告
書

①④ 計画

Step-2
(1)

自立発展計画実施に向けた
も現実的な新組織体制の

検討・選択

CIMA所長

(1)ーa
調達可能な財源の調査

計画

CIMA所長 (②） 実績

1.6　定款を作成する

a) 外部要因の分析報
告書
b) 適案の検討書
ｃ）IBIMAの設立に必要
な全文書 CIMA所長 計画

CIMA所長

CIMA所長

CIMA所長成
果
1

(②）

②

(1)-d 代替案の作成

(1)-a
政策、予算、法制度の動向
の整理

CIMA所長

実績

CIMA所長 ①④ 実績

①④ 計画

計画

CIMA所長 ①④ 実績

CIMA所長 ①④

129 10 117 8

PDM
2.0

成果

M/M
項目

具体的活動内容
（2007.　6.11 M/Mの記載事項）

PDM2.0の活動内容との関
連

（未達成事項）※ ボリビア 日本
　

責任者

計画

(②） 実績

計画

実績

(②） 実績

(1)-b 関係機関との可能性協議
CIMA所長

CIMA所長 (②）

(1)-c 時宜に叶った 適案の選択

(1)-d
設立手続きに必要な書類の
作成

CIMA所長

CIMA所長

CIMA所長

CIMA所長

CIMA所長

CIMA所長

計画

実績

CIMA所長

CIMA所長 ②

(2)-a 設立関係者との合意形成
PDMになし

a) 関係者の合意記録
文書類
b) 法制度・財務手続き
の承認文書
ｃ）IBIMA所属の予算・
人材・施設・機材

(2)-c
人材・施設・機材のIBIMAへ
の移管手続き

(2)-b
設立のための法制度・財務
手続きの実施

Step-2
(2)

自立発展計画実施と2008年
12月31日までの新組織設立

CIMA所長

計画

実績

計画

実績

計画

② 実績

計画

② 実績

以下ボリビア側が行う。
政策・関係機関の動向など、時

宜の外的要因を整理する。

憲法改正国民投票とその後の

政局と関係機関の動向を観察

する

関係機関との予備折衝は早期

から開始する

2007年4月中完成を目安とす

る

2008 年度にボリビア側が行う。

選択案によっては国会など国
レベルの意思決定手続きが必

要

ボリビア国　鉱山環境センタープロジェクト　2007年度　全体活動計画　（APO、2007年7月～2008年3月)　

具体的目標（成果物）

6.00
計画

実績

プロジェクトC/P機関の組織体制

6.00
実績

10 11 12 1 2 3

5年間の活動成果の整理を含
む

成果1

2007

3.00

8 9

PDM
2.0

成果
M/M

Step-1

次年度の活動計画の立案、お
よび継続派遣を予定する

次年度の活動計画の立案、お
よび継続派遣を予定する

CIMA

2007/6/11ミニッツ中のステッ

プ1での代替案作成までを行う

関連活動、行事等

成
果
3

計画

1.00
計画

実績

④　短期専門家　（業務調整/総括代行）

プロジェクト運営管理（総括代
行）、外部との調整、物品管理調
達、会計、庶務、5年間活動成果
整理

計画

実績

※延長協力の活動内容はPDM2.0（05年2月に合同調整委員会で承認）の未達成事項のみとする。なお、延長協力期間におけるPDM2.0の修正はおこなわない。 2007年6月21日作成

Step-2

2008

2008年3月10日改訂見込み

備考

7



 

 

６
．
活
動
計
画
 
2008年

4月
～
2009年

6月
 

－
219－

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CIMA

JCC 終了時評価 終了

成
果
3

　

Todos 福嶋、澤木 実績
APO参照

Todos 福嶋、澤木 計画
(9)

その他（従来の活動、分析業務の継
続実施）

3.3分析を行う。 適宜、C/P職員の活動内容を
モニタリングし、成果を確認す
る

CIMA所長

CIMA所長 福嶋、澤木 実績
(8)

C/P職員の分析技術、知識に関する
評価とモニタリングの具体的手法を確
立する

3.2 分析基礎技術を習得する。 他国、他機関の情報収集とレ
ビューにより方法論を確立する
（レポート）

Step-1
の継続

(3）

ラボ管理、運営に必要な分析および
機器操作マニュアルの作成、更新す
る

2.2資機材の保守管理を行う。 分析マニュアル、機器操作マ
ニュアル

PDM
2.0

成果
項目 専門家派遣 主要業務

同左、実試料による分析を各分析
項目毎に少なくとも30～50データ
以上
同左

同左、実試料による分析を各分析
項目毎に少なくとも30～50データ
以上

ステップ２

M/M 2008 2009

2

プロジェクト活動の総括（計画立案、運営管理、成果とりまとめ、業務調整、臨時
会計役）

同左、実試料による分析を各分析
項目毎に少なくとも30～50データ
以上
同左、実試料による分析を各分析
項目毎に少なくとも30～50データ
以上

APO参照
Todos

APO参照

同左、実試料による分析を各分析
項目毎に少なくとも30～50データ
以上

Ricardo

Ricardo

同左
　

同左 福嶋、澤木 計画

福嶋、澤木 計画

Gustavo

Roxana

　

Gustavo 福嶋、澤木 実績
(3)

ISO-17025の認証取得のための計画
を立案する

3.2 分析基礎技術を習得する。
3.3分析をおこなう

ISO-17025認証取得のための
実施計画書

Gustavo 福嶋、澤木 実績
(2)

ラボの運営と維持管理システムを確立
する

2.2資機材の保守管理を行う。 資機材管理台帳、試薬消耗品
類の管理台帳、ラボ維持運営

計画書

　

Maria 澤木 実績

澤木 計画Maria
(1)-5

微生物の分析 3.2 分析基礎技術を習得する。 研修レポート、分析マニュア
ル、分析データ

 

Jannet 澤木 実績

澤木 計画Roxana
(1)-4

環境水の分析 3.2 分析基礎技術を習得する。 研修レポート、分析マニュア
ル、分析データ

澤木、チリ人 計画

Lisbeth 澤木、チリ人 実績
(1)-3

鉱山廃水のシアン分析 3.2 分析基礎技術を習得する。 研修レポート、分析マニュア
ル、分析データ

計画 　

Lisbeth 澤木、チリ人 実績

土壌中の重金属、他の分析 3.2 分析基礎技術を習得する。 研修レポート、分析マニュア
ル、分析データ

澤木、チリ人

3 4 510 11 12 1

 

 

6

　

備考

5

責任者

　

Todos 澤木 実績

福嶋、澤木 計画

　

ボリビア側が行う。
選択案によっては国会など国
レベルの意思決定手続きが必

要

ボリビア側が行う。
政策・関係機関の動向など、時
宜の外的要因を整理する。

同左

澤木 計画

澤木、チリ人 計画

計画

　 実績

　

 

Gustavo

10 11 12 1ボリビア 日本 62

ボリビア国　鉱山環境センタープロジェクト　全体活動計画　（APO、2008年4月～2009年6月)

実績

計画

実績

3

2009

2007年6月21日作成

7 8 9

※延長協力の活動内容はPDM2.0（05年2月に合同調整委員会で承認）の未達成事項のみとする。なお、延長協力期間におけるPDM2.0の修正はおこなわない。

4

研修レポート、分析マニュア
ル、分析データ

澤木、チリ人 実績

6

実績

福嶋 計画

福嶋

5

計画

実績

計画

関連活動、行事等

具体的目標（成果物）
2008

7
ステップ２における補足指標

5

日本
側投
入

計画

　

ラボの分析業務全般の指導、助言および技術移転（実施体制の整備）

PDM2.0の活動内容との関連
（未達成事項）※

具体的活動内容
（2007.　6.11 M/Mの記載事項）

M/M
項目

プロジェクトC/P機関の組織体制

a) 外部要因の分析報告書
b) 最適案の検討書
ｃ）IBIMAの設立に必要な全文
書

CIMA所長 福嶋

CIMA所長 福嶋

PDM
2.0

成果

Step-2
(1)成

果
1

CIMA所長

1.6　定款を作成する

(1)-1
鉱物および廃犀の重金属分析 3.2 分析基礎技術を習得する。

自立発展計画実施に向けた最も現実
的な新組織体制の検討・選択

(2)

同左

自立発展計画実施と2008年12月31
日までの新組織設立

(1)-2

PDMになし
a) 関係者の合意記録文書類
b) 法制度・財務手続きの承認
文書
ｃ）IBIMA所属の予算・人材・施

CIMA所長

Gustavo

Step-2
(1)

短期専門家による優先分野の技術移
転を実施する

3.2 分析基礎技術を習得する。 研修レポート、分析マニュア
ル、分析データ

　

4 8 9 46

成
果
1

10.60

2009年3月20日改訂

①　短期専門家　（福嶋健次、総括/環境分析ラボ運営管理）

自立発展計画案の作成支援

成
果
3

実績

7.50②　短期専門家　（澤木夏二、化学分析）
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延長期間における CIMAの活動成果 

RESULTADOS DE ACTIVIDADES DEL CIMA  GESTION 2007-2009 
 
 
１．化学分析部門 UNIDAD DE ANALISIS QUIMICO 
 
2007年（7月～12月）の活動成果 
ACTIVIDADES REALIZADAS GESTION 2007 

• Instalación y confirmación del buen funcionamiento de los equipos donados por JICA y 
transferencia de tecnología. 

• Elaboración de estándar interno para la evaluación de contaminantes en suelos para Zn, As, 
Cu, Mn, Cd, Fe (Lixiviación) 

• Elaboración de estándar interno para la determinación de Alcalinidad. 
• Elaboración de estándar interno para la determinación de Carbonatos y Bicarbonatos, en 

aguas 
• Elaboración de estándar interno para la determinación de Oxigeno disuelto OD, en aguas 
• Elaboración de estándar interno para la determinación de DBO, en aguas 
• Elaboración de estándar interno para la determinación de DQO, en aguas 
• Elaboración de estándar interno para la determinación de cloro residual. 
• Elaboración de estándar interno para la determinación de Sulfatos, en aguas 
• Elaboración de estándar interno para la determinación de azufre, en aguas 
• Elaboración de estándar interno para el tratamiento de aguas de desecho de laboratorio. 
• Elaboración de estándar interno para la determinación de As y Sb, en aguas. 

 
2008年（1月～12月）の活動成果 
ACTIVIDADES REALIZADAS GESTION 2008 

• Instalación y confirmación del buen funcionamiento de los equipos donados por JICA y 
transferencia de tecnología. 

• Elaboración de estándar interno para CN- Libre en aguas. 
• Elaboración de estándar interno para Ión Amonio en aguas. 
• Elaboración de estándar interno para la evaluación de contaminantes en suelos para Pb 

(Lixiviación) 
• Elaboración de estándar interno para la determinación de Coliformes Totales en aguas. 
• Elaboración de estándar interno para la determinación de Dureza Total en aguas. 
• Elaboración de estándar interno para la determinación de Cloruros en Aguas. 
• Elaboración de estándar interno para la determinación de Color, en aguas. 
• Elaboración de estándar interno para la determinación de Turbidez, en aguas. 
• Elaboración de estándar interno para la determinación de Sn, Bi, en muestras liquidas. 
• Elaboración de estándar interno para la determinación de Se, Al, en muestras liquidas. 
• Elaboración de estándar interno para determinación de Acidez, en aguas. 
 
 
 

Actualmente la U.A.Q. realiza la prestación de servicios de calidad, confiables y que satisfagan las 
necesidades de sus clientes en los siguientes parámetros: 

ANALISIS INSTRUMENTAL 
Muestra Liquida (Aguas) 

• Determinación de: Cobre, Plomo, Zinc, Cadmio, Hierro, Manganeso, Calcio, Magnesio _ 
Espectrofotómetro de Absorción Atómica- llama normal (mg/l). 

• Determinación de: Sodio, Potasio, Litio _ espectrofotómetro de Absorción Atómica- Emisión 
a la Llama, (mg/l). 

• Determinación de: Arsénico, Aluminio_ Espectrofotómetro de Absorción Atómica-Alta 
Temperatura (mg/l). 
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• Determinación de: Arsénico, Antimonio, Estaño, Selenio, Teluro_ Espectrofotómetro de 
Absorción Atómica-Generador de Hidruros (mg/l). 

• Determinación de: Mercurio_ Espectrofotómetro de Absorción Atómica-Vaporización de 
Mercurio (mg/l). 

• Determinación de Plomo, Cadmio, Cromo, Aluminio_ Espectrofotómetro de Absorción 
Atómica-Horno de Grafito (mg/l). 

• Determinación de: Aniones y Cationes (Fluoruro, Cloruro, Bromuro, Nitrito, Fosfato, Sulfato, 
Nitrato; Litio, Sodio, Potasio, Amonio, Magnesio, Calcio)_Cromatografía Iónica; (mg/l). 

• Determinación de Cromo (III), Cromo (VI), Cromo Total y Hierro (II), Hierro (III), Hierro 
Total_ Espectrofotómetro UV-VIS; (mg/l). 

• Análisis especiales: pH, Temperatura, Conductividad. 
• Análisis Cualitativo y Semicuantitativo de elementos livianos Na-Sc y de Elementos 

Pesados Ti-U en muestras Solidad y liquidas sin destrucción de la materia_ Fluorescencia 
de rayos X; (mg/l y en %). 

• Determinación de CN- Libre, Amonio_ Ionómetro; (mg/l). 
Muestra Sólida (Suelos) 

• Determinación de Metales Pesados asimilables: Cobre, Plomo, Zinc, Cadmio, Hierro, 
manganeso, Arsénico, Mercurio, etc._ Lixiviación Acida; (mg/l). 

• Determinación de Aniones y Cationes (Fluoruro, Cloruro, Bromuro, Nitrito, Fosfato, Sulfato, 
Nitrato; Litio, Sodio, Potasio, Amonio, Magnesio, Calcio)_Cromatografía Iónica; (mg/l); 
Lixiviación Acuosa (agua desionizada). 

 
ANALISIS CLASICO 
Muestra Liquida (Aguas) 

• Determinación de: Sólidos Suspendidos, Sólidos Disueltos, Sólidos Totales. 
• Determinación de: Hierro Total (mg/l)_Volumétrica. 
• Determinación de: Azufre Total, Sulfatos (mg/l)_ Gravimetría. 
• Determinación de: Demanda Bioquímica de Oxigeno, Demanda Química de Oxigeno, 

Oxigeno Disuelto_ Volumetría. 
• Determinación de: Alcalinidad Total, Acidez Total, Carbonatos y Bicarbonatos, Cloruros, 

Dureza Total; (mg/l)_ Volumetría. 
• Determinación de: Coliformes Totales; (NMP). 

Muestra Sólida (Suelo). 
• Determinación de Humedad_ Gravimetría. 

 
 
 
報告書 Informe 
 
2007 

1. “Tratamiento Fisicoquimico del Ión Hg y Metales por El Método de Ferrita y Resina de 
Quelatos de las Aguas de Desecho de Laboratorio en la unidad de Análisis químico del CIMA” 
Lic. Ricardo Mamani M. 

 
2008 

1. “Infoeme de la Implementación del Metodo de Análisis Microbilogico(Técnico de multi tuvos)” 
Lic. Maria R. Apaza 

2. “Determinación del Metodo Estandar Interno de Bismuto por el Metodo de Generador de 
Hidruros” 
Lic. Roxana  Cecilia Graz Iporre. 

3. “Determinación del Metodo Estandar Interno de Estaño por el Metodo de Generador de 
Hidruros” 
Lic. Roxana  Cecilia Graz Iporre. 

4. “Informe Puesta en Marcha del Cromatografo de Gases GC’17AAVer.3” Egr. Elena Uño U 

延長期間における CIMA 活動成果(続) 
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5. “Determinación del Metodo Estandar Interno de Selenio por el Metodo de Generador de 
Hidruros”Egr. Elena Uño U 

6. “Infoeme de la Implementación del Metodo de Análisis Microbilogico(Técnica del Filtro de 
Membrana)”  
Lic. Maria R. Apaza 

7. “Elaboración de Carta de Control en Absorción Atomica por Llama Apara Seis  Metales 
Pesados”  
Lic.Gustavo Nilo Mercado Millares 

2009 
1. “Manual de Funccionamiento dei UV’VIS” Egr. Elena Uño U 
 

 
 
２．環境調査部門 UNIDAD DE INVESTIGACIÓN AMBIENTAL 
 
2007年（7月～12月）の活動成果 
INFORME ACTIVIDADES II SEMESTRE GESTIÓN 2007 
 
PRESTACIÓN DE SERVICIOS: 

• Medición y presentación de informe de niveles de ruido en Ingenios (según requerimiento) 
ACTIVIDADES DESARROLLADAS: 

• Elaboración documentos para monitoreo recursos hídricos y aguas termales 
• Monitoreo de aguas termales de: Tarapaya, Miraflores, Rosario, Chuquicayara, Chaquí y 

Don Diego. 
• Monitoreo de agua superficial en lagunas del Kari Kari 
• Monitoreo "in situ" de agua en el Río Belén Urmiri y toma de muestra de agua para su 

análisis químico. 
• Monitoreo de agua en la vertiente del Silala 
• Apoyo trabajos de campo a la Unidad de Recursos Naturales y Medio Ambiente de la 

Prefectura, obteniendo:  
o 4 muestras en el río Carma. Chacamayu y Rosario 
o 4 muestras en la Boca mina Infiernillos, ríos canutillos y Colavi  
o 2 muestras laguna Juchuy Chaluma) con Ing. José L. Salinas y 21-03-07 (Santa 

Lucia - Pampoyo-Tolojchi) con el Ing. Roberto Caballero de la DRNMA 
o 4 muestras boca mina Reserva, Alave y río Jayaquila. 
o 6 muestras de agua en el sector de la Mina Cazón, ubicado en la población de Ornaca 

provincia Nor Chichas (Cotagaita) y 4 muestras de suelo 
 
2008年（1月～12月）の活動成果 
INFORME ACTIVIDADES II SEMESTRE GESTIÓN 2008 
 
PRESTACIÓN DE SERVICIOS: 

• Medición y presentación de informe de niveles de ruido en Ingenios (según requerimiento) 
ACTIVIDADES DESARROLLADAS: 

• Inventario de Pasivos Ambientales Mineros ubicados en el sistema de Lagunas San 
Sebastián - Masuni (Potosí). 

• Monitoreo de agua superficial en la Cuenca Alta del Río Pilcomayo, sector Yocalla hasta 
Puente Méndez. 

• Monitoreo de agua superficial en el Norte de Potosí, sector Colquechaca, Macha, Pocoata, 
Chuquihuta y Catavi 

• Monitoreo de aguas termales: Tarapaya, Miraflores, Chaquí, Chuquicayara, Don Diego, 
Rosario y Carma. Presentación del tema: Calidad de Aguas Termales. 

• Participación como expositor en el “I CURSO INTERNACIONAL EN MINERÍA Y MEDIO 
AMBIENTE”, asimismo, apoyo trabajos de campo en la  toma de muestras de suelos 

延長期間における CIMA 活動成果(続) 
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agrícolas (Villacollu mayo 10 puntos), (La Lava 15 puntos) y (sector Cerdas 10 puntos) y 
medición "in situ" de parámetros físico químicos de agua (río Villacollu mayu, Kumurana y 
mina Carandaiti) al personal técnico de la Universidad Oklahoma EEUU. 

• Apoyo trabajos de campo en el Centro Minero Colquechaca para el proyecto Implementación 
Planta Piloto de tratamiento de Aguas Ácidas de Mina (DAM),  

 
 
３．排水処理部門 
UNIDAD DE TRATAMIENTO DE AGUAS RESIDUALES PRODUCTO DE LA ACTIVIDAD MINERA 
 
2007年（7月～12月）の活動成果 
INFORME ACTIVIDADES II SEMESTRE GESTIÓN 2007 
 
1. Elaboración del Proyecto de factibilidad de la Planta de Tratamiento de Aguas Ácidas del Río 

Jayaj Mayu, al sud de Cerro Rico de Potosí, Zona de Canta-Canta. 
 
2. Estudiar las aguas de drenaje ácido de mina (DAM) del Río Jayaj Mayu, en lo que a 

contaminación relacionada con la minería se refiere, en función de métodos de campo 
(determinación de parámetros físico-químicos in situ), y análisis químicos en el laboratorio 
(cuantificación de metales pesados: Fe, As, Cd, Cu, Pb, Zn, SO=4 y otros). 

 
3. Realizar pruebas batch del agua ácida en el laboratorio del CIMA con efluentes del río Jayaj 

Mayu con neutralizantes NaOH, CaCO3, CA(OH)2 y floculante Magna Floc 351 
 
4. Pruebas de tratamiento convencional en Planta-Piloto de 1000 litros de Drenaje Ácido de Mina 

del Río Jayaj Mayu en laboratorio del CIMA. 
 
5. Presentación en XVII Congreso Geológico en Sucre, del tratamiento de aguas ácidas de mina del 

Río Jayaj Mayu. 
 
6. Artículo Publicado en tercera revista editada en CIMA-JICA Potosí, sobre el tratamiento en 

Planta Piloto de las aguas ácidas del Río Jayaj Mayu. 
 
7. Estudios de mercado para la sostenibilidad del proyecto 
 
2008年（1月～12月）の活動成果 
INFORME ACTIVIDADES II SEMESTRE GESTIÓN 2008 
 
1. Pruebas de laboratorio de DAM de la bocamina Pailaviri por el método pasivo utilizando el 

Sistemas Sucesivos de Producción de Alcalinidad (SAPS), como sustrato orgánico se utiliza 
excremento de llama y como neutralizante se utiliza caliza a diferentes tamaños de grano 

 
2. 2º Prueba, se realiza una modificación al sistema anterior aumentando un reactor de caliza 

primeramente, posteriormente será el reactor de materia orgánica y por ultimo un reactor de 
caliza con los tamaños de grano de la caliza menor que las anteriores pruebas (6 a 10 mm).  

 
3. 3º Prueba, modificación el circuito adicionando otros reactores como, un reactor como humedal 

aeróbico, para poder eliminar el exceso de sólidos en suspensión y poder oxidar el hierro y pueda 
pasar a la siguiente etapa, se adiciona todo un sistema SAPS para poder eliminar el hierro 
restante y parte del manganeso existente del sistema 

4. Calculo para una planta piloto de tratamiento pasivo in situ para la bocamina Pailaviri 
 
5. Inspección a la planta de tratamiento de aguas residuales del Pilcomayo en Sotomayor  
 

延長期間における CIMA 活動成果(続) 
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6. Determinación de caudales, parámetros in situ y ubicación de la planta de tratamiento en 
Colquechaca  

 
7. Manejo del equipo de gases de la unidad con la ayuda del Ing Fukusima  
 
8. Toma de muestras en diferentes puntos para el trabajo que realizan los técnicos de la 

Universidad de Oklahoma  
 
9. Levantamiento topográfico del área donde se implementará una planta piloto en la provincia de 

Colquechaca  
 
10. Medición de ruidos para la empresa minera MINEXA SRL y otras empresas colaborando con la 

UIA 
 
11. Colaboración en la realización de los POAS de Colquechaca y Animas siete suyos  y de Colavi 

para realizar el tratamiento de las aguas ácidas que se generan en el lugar  
 
12. Calificación de propuestas para la adquisición de materiales plásticos para el CIMA  
 
13. Realizar Perfil de proyecto de factibilidad de la Planta de Tratamiento de Aguas Ácidas del 

Centro Minero Colquechaca 
 
14. Estudiar las aguas de drenaje ácido de mina (DAM) en la mina de Colquechaca en lo que a 

contaminación relacionada con la minería se refiere, en función de métodos de campo 
(determinación de parámetros físico-químicos in situ), y análisis químicos en el laboratorio 
(cuantificación de metales pesados: Fe, As, Cd, Cu, Pb, Zn, SO=4 y otros). 

 
15. Realizar pruebas batch del agua ácida en el laboratorio del CIMA 
 
16. Pruebas de tratamiento convencional en Planta-Piloto de 800 litros de Drenaje Ácido de Mina 

del Centro Minero Colquechaca en laboratorio del CIMA (primera etapa). 
 
17. Realizar pruebas batch con recirculación de lodos de alta densidad del agua ácida objeto 

precipitar sulfatos, en el laboratorio del CIMA 
 
18. Determinar las relaciones técnico económico y social del Proyecto. 
 
19. Medición de ruidos en diferentes ingenios de la ciudad de Potosí 
 
20. Presentación a los personeros del Viceministerio de Medio Ambiente y COMIBOL en la ciudad 

de Oruro y La Paz 
 
 
 
技術セミナーSeminario  

 
2007 

30 de Noviembre ”Inaguración de nuevo Laboratorio” 
1. “Análisis de Catiónes y Aniónes en Muestras de Agúas de Mina y Ríos por Cromatografía 

Iónica” Lic.Darío Tucupa Ch. 
2. “Estudio Básico de Contaminantes en Agúas Acid de Mina y Río, por Absorción Atómica” 

Lic.Gustavo Nilo Mercado Millares. 
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3. “Determinación del método estándar interno para el análisis de As y Sb por absorción atómica 
con generador de hidruros para aguas ambientales” Lic.Lisbeth Carmen Viscarra Tejada. 

4. “Validación del Método de Lixiviación para la Extracción de Sales Solubles en Suelos Agricolas”  
Lic.Janette Condori Pinto. 

18 de Diciembre “Tratamiento de aguas de desecho de laboratorio de metales pesados, cianuro y 
mercurio” 
1. “Tratamiento Fisicoquímico para Disminuir la Concentración del Ion” Lic.Ricardo Mamani. 
2. “Determinación de Cianuro Líbre por Electrodo Ión Selectivo” LicDarío Tucupa Ch. 
3. “Tratamiento de los desechos en el Laboratorio de JAPÓN” Ing.Natsuji Sawaki. 
4. “Análisis de Hg por el método vaporizador de mercurio” Lic.Ｒoxana cecilia graz iporre. 
 
2008 

16 de Enero “Tratamiento de Aguas Residuales de Minas Ácidas Pasivas y Activas” 
1. “Tratamiento Passivo de Aguas Ácidas Mina Santa Catalina” Ing.Fernando Llanos 
2. “Tratamiento Activo de Aguas Ácidas Mina” Ing.Osvaldo Yugar 
3. “Implementación de un Método para la Determinación de Cianuro Libre por Electro Iónico 

Selectivo” 
Lic.Darío Tucupa Ch. 

4. “Manual de Seguridad de Análisis de Cianuro “ Lic.Ricardo Mamani. 

12 de Febrero“Exposición de Trabajos Realizados por el CIMA” 
1. “Monitoreo de Aguas termales” Ing. Frans Mamani. 
2. “Tratamiento del DAM por Método Activo” Ing.Osvaldo Yugar. 
3. “Tratamiento de Cianuro en efluentes de diques de Colas” Lic. Ricardo Mamani. 
4. “Evaliuación de metales pesados en suelo” Lic.Janette Condori Pinto. 
5. “Determinación de Arsenico en Aguás” Lic.Lisbeth Carmen Viscarra Tejada. 

28-29 de Julio“Culso Internacional en Mineriá y Medio Amiente” 
1. “Métodos Históricos y Contemporáneos de Minería” Ing.Hernan Rios 
2. “Ley Ambiental Minera” Ing.Hernan Rios  
3. “Minería y Medio Ambiente” Ing.Franz Mamani Yucra 
4. “Tratamiento Activo del DAM” Ing.Fernando Llanos 
5. “Tratamiento Pasivo del DAM” Ing.Fernando Llanos 
6. “Metodos Análisis Químico” Lic.Roxana Graz Iporre 

06 de Nobiembre “Calidad de Agua en Potosí, de las Lagunas del Kari Kari y Aguas Termales“ 
1. “Estudio de Aguas Termales Sector Tarapaya, Chaqui y Rosario” Ing. Hernan Rios 
2. “Calidad de las Lagunas de Kari Kari”Ing. Franz Mamani Yucra 
3. “Análisis Microbiologico de Aguas”Lic. Maria R. Apaza 
4. “Informe General sobre Prestación de Servisios del Laboratorio de la U.A,Q e Implemetación de 

Equipos de Dicho Laboratorio” Lic. Roxana Graz Iporre 
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